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ABSTRACT 


Host  type  immunologically  competent  cells  were  found  in  4  out  of 
15  LAF^(host)-C3H  (donor)  long-lived  radiation  mouse  chimeras.  Three  of 
these  4  chimeras  also  had  donor  type  lymphoid  cells.  Therefore,  the 
host  and  donor  immunocompetent  cells  must  have  co-existed  in  a  state 
of  mutual  homograft  tolerance.  Of  the  remaining  11  chimeras  tested, 

6  did  not  exhibit  host  type  inmunocompetent  cells,  while  5  showed 
questionable  host-derived  immunological  activity.  Donor  immunocompetent 
cells  were  detected  in  a  total  of  4  of  the  15  LAP1-C3H  chimeras.  Host 

type  (i.e.,  strain  A)  immunocompetent  cells  were  detected  also  in  two 
A-LAF^  radiation  chimeras.  On  the  other  hand,  10  C3H-C3D£F^  radiation 
chimeras  apparently  did  not  contain  host-derived  Immunogenic  cells. 

The  presence  of  hematopoietic  cells  of  host  origin  was  detected  in 
4  out  of  15  LAFj-C3H  radiation  chimeras.  Host-derived  hematopoietic 
cells  were  not  detected  in  the  A-LAF^  radiation  chimeras,  and  only  1 
of  the  10  C3H-C3D£F^  radiation  chimeras  had  host  hematopoietic  tissue. 
Therefore,  within  the  limits  of  the  test  system  employed  the  hematopoietic 
cells  in  the  remaining  chimeras  must  therefore  be  predominantly  of 
donor  origin. 
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The  Problem: 

It  has  been  determined  that  long-lived  homologous  radiation 
chimeras,  produced  by  Injecting  allogenic  bone  marrow  cells  Into  mice 
which  were  exposed  to  a  lethal  dose  of  X  radiation,  contain  imunologi- 
cally  competent  (henceforth  called  lmunocompetent)  cells  derived  from 
the  donor  marrow.  However,  the  presence  in  such  chimeras  of  cells 
arising  from  Irradiated  host  tissues  has  not  been  established.  The 
present  report  la  concerned  with  the  detection  of  lmunocompetent 
cells  of  host  type  and  also  of  host  type  hematopoietic  cells  In  radi¬ 
ation  chimeras. 

The  Findings : 

Lymphoid  tissues  from  individual  LAF^  mice,  which  had  been  previ¬ 
ously  exposed  to  880  rad  of  X  rays  and  injected  with  bone  marrow  cells 
from  C3H  strain  donors,  were  tested  for  the  presence  of  host  (LAF^) 
derived  lmunocompetent  cells.  Four  out  of  15  of  these  chimeras  had 
host  lmunocompetent  cells  end  three  of  these  4  also  had  donor  type 
lymphoid  cells.  Of  the  remaining  11  chimeras  tested,  6  apparently 
did  not  hare  host  type  lmunocompetent,  cells,  while  5  had  questionable 
host  derived  Immunological  activity.  Donor  lmunocompetent  cells  were 
detected  in  all  but  4  of  the  15  chimeras. 
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Other  chimeras.  In  which  the  host  was  a  parental  strain  and  the 
marrow  donor  the  F^  hybrid,  were  also  studied.  Two  lethally  irradiated 
A  strain  mice  injected  with  LAF^  hybrid  marrow  were  found  to  have  A 
(l.e.j  host)  type  inmunocompetent  cells  present  3  months  later.  On 
the  other  hand,  10  lethally  irradiated  C3H  mice  injected  with  0302^ 
hybrid  marrow  apparently  did  not  have  host  derived  immunogenic  activity 
4  months  later. 

The  presence  of  hematopoietic  cells  of  host  origin  was  detected 
in  4  out  of  15  LAF^-C3H  chimeras.  Host  derived  hematopoietic  cells 
were  not  detected  in  the  A-LAF^  chimeras  and  only  1  of  the  10  C3H-C3DgF^ 
chimeras  had  host  hematopoietic  tissue. 

It  is  concluded:  l)  That  host  type  inmunocompetent  and  hemato¬ 
poietic  cells  exist  in  some,  though  not  all  radiation  chimeras.  2)  A 
spectrum  of  mixtures  of  donor  and  host  genotypes  probably  exists  in  the 
lymphoid,  and  perhaps  the  hematopoietic  tissues  of  these  chimeras.  A 
few  animals  may  no  longer  be  chimeric,  i.e.,  complete  reversions,  others 
may  have  both  host  and  donor  cell  types  in  varying  proportions,  and 
still  others  may  have  only  donor  type  cells.  3)  In  the  cases  where 
both  host  and  donor  inmunocompetent  cells  exist  together,  a  state  of 
mutual  tolerance  must  also  exist.  4)  Immunological  activity  on  the 
part  of  the  host  in  these  long-lived  radiation  chimeras  is  infrequent. 
The  irreparable  effects  of  radiation  together  with  graft-versus-host 
immunological  reactions  may  act  in  supressing  the  host. 
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INTRODUCTION 


It  has  been  shown  that  the  lymphoid  tissues  of  allogenic  radiation 
chimeras  contain  Immunologic ally  competent  cells  (henceforth  called 
immunocompetent  cells)  of  donor  origin  (l)  On  the  other  hand  immuno¬ 
competent  cells  of  host  origin  have  not  been  detected  in  such  chimeras 
(8,3.4),  although  their  presence  has  been  suggested  by  Gengozian  end 
Makinodan  (5)  and  by  Hollingsworth  (6)  The  findings  in  this  report 
demonstrate  the  presence  of  host  type  immunocompetent  cells  in  some 
LAF^-C3H  long-lived  chimeras,  and  these  cells  are  shown  to  co-exist 
with  immunocompetent  cells  of  donor  origin  in  an  apparent  state  of 
mutual  tolerance.  Data  demonstrating  the  presence  of  host  hematopoietic 
cells  in  a  few  radiation  chimeras  is  also  presented. 

MATERIALS  AND  METHODS 

Radiation  Chimeras;  Allogenic  radiation  chimeras  were  prepared  by 
exposing  mice  to  880  rad  of  X  radiation  (a  dose  100  rad  above  LD^) 
and  inoculating  them  intravenously  with  4  to  8  x  10^  bone  marrow  cells 
from  normal  allogenic  donors.  The  radiation  factors  were  as  follows: 

250  kvp  Westlnghouse  Therapy  Unit  operating  at  15  ma  and  using  0-5  mm  Cu 
and  1.0  ■  A1  filters;  T.S.D.  was  100  cm  and  the  dose  rate  was  30  rad/ 
min.  Forty-five  mice,  placed  in  individual  lusteroid  tubes,  were  . 
exposed  at  one  time  on  a  platform  rotating  at  3-5  r.p.m.  Following 
irradiation  and  bone  marrow  injections,  the  mice  were  housed  2  to  a 
cage  and  during  the  first  week  postirradiation  their  drinking  water 
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contained  Neomycin  sulfate  (100  mg  <f>)  and  Polymyxin  B  sulfate  (890 
units  per  ml).  After  3  weeks  the  chimeras  were  relocated  In  cages 
holding  up  to  10  animals. 

The  bulk  of  the  data  given  in  this  report  involve  LAP.J-C3H  chimeras, 
that  is,  (C57L  x  A)P^  hybrids  (so  called  LAP^  mice  bred  at  this  Labo¬ 
ratory)  which  were  exposed  to  880  rad  of  X  radiation  and  given  marrow 
cells  from  normal  C3H/Crgl  donors.  The  chimeras  used  in  this  study 
were  survivors  from  a  population  of  which  approximately  6of>  had  suc¬ 
cumbed  to  secondary  disease.  At  the  time  of  sacrifice  (12  to  15  months 
after  marrow  injection),  these  chimeras  were  apparently  healthy. 

Additional  data  were  obtained  from  the  A/HeJax  mice  exposed  to 
770  rad  and  injected  with  bone  marrow  cells  from  LAP^/Nrdl  donors  (A- 
LAP^  chimeras),  and  from  C3Hf/Crgl  mice  exposed  to  840  rad  and  in¬ 
jected  with  (C3H  x  DBA/2 JP-j/jax  (031^)  bone  marrow  (0311-031^  chimeras). 
In  these  2  combinations  the  bone  marrow  recipients  were  not  strictly  a 
parental  strain  of  the  respective  marrow  donor  since  they  were  bred  in 
different  laboratories*  A  high  incidence  of  late  deaths,  presumed  to 
be  due  to  secondazy  disease,  was  noted  in  the  latter  two  groups  of 
chimeras . 

Detection  of  Host  Type  Immunocompetent  Cells:  The  presence  of  host 

immunocompetent  cells  in  chimeric  lymphoid  tissue  was  determined  by  one 
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of  several  test  systeau.  When  the  best  vas  a  aonozygous  strain,  the 
Mortality  resulting  from  the  parental-^  hybrid  syndroms  vas  used  as 
the  test  systesi  (t)»  Cells  (15  to  25  x  10^)  from  a  chlasra's  lymphoid 
tissue  (usually  spleen)  were  injected  lntraperltoneally  into  sublet hally 
irradiated  (500  rad)  hybrids  of  which  one  parent  vas  of  the  same 
strain  as  the  chlnera  host  while  the  other  parent  vas  a  third  unrelated 
strain.  For  example,  vlth  A-LAF^  chimeras,  (BALB/c  x  A)?1  hybrids 
(CAF^)  were  used  as  test  animals  and  vlth  C3H/f -031X3^  chimeras,  (C3H 
x  BALB/c)  F^  hybrids  (C3BCF^)  were  used. 

In  testing  the  LAF^-CgH  chimeras,  the  lymphoid  tissue  cells  were 
incubated  in  specific  antiserum  (anti-donor)  and  tested  for  any  host 
Immunogenic  activity  remaining.  The  antiserum  was  obtained  from 
several  strains  of  mice  (LAFj,  A,  CAF^)  hypersensltized  against  C3H 
tissue  by  3  or  more  subcutaneous  and  intraperitoneal  injections  of 
C3H  spleen  homogenate.  The  injections  were  given  at  least  5  days 
apart  and  the  antiserum,  harvested  1  week  after  the  last  injection, 
was  pooled  and  frozen  for  storage.  The  lymphoid  cells  from  each 
chimera  (usually  from  the  lymph  nodes)  were  mixed  with  the  antiserum 
In  the  proportion  of  one  ml  of  cell  suspension  (containing  25  x  10^ 
cells  per  ml)  per  1.5  to  2  ml  of  antidonor  serum.  This  mixture  was 
then  Incubated  for  10  minutes  at  37*C  in  a  Dubnoff  water  bath  shaker. 

The  Incubated  mixture  was  diluted  to  5  ml  with  fyrode's  solution  and 
1  ml  aliquots,  containing  the  equivalent  of  5  x  10^  nucleated  cells. 
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were  injected  intraperitoneally  Into  irradiated  (880  rad)  LAF^  recipients 

,  „  6 

which  had  Just  received  6  to  8  x  10  bone  narrow  cells  from  GAF^  or 

BALB/c  donors.  The  death  of  the  test  nice  by  21  days,  due  to  the 

rejection  of  the  injected  bone  narrow  cells.  Indicated  the  presence  of 

inmunocampetent  host  type  (LA?1)  cells.  As  controls,  known  normal  C3H 

or  LAF^  cells  were  incubated  in  the  sane  manner  and  aliquots  which 
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contained  5  x  10  or  1  x  10  cells  respectively  were  tested.  In  ad¬ 
dition,  another  aliquot  of  the  chimera's  lymphoid  cell  suspension  was 
tested  directly  without  incubation. 

A  second  test  system  was  also  used  for  detection  of  host  inmuno- 
conpetent  cells  in  LAF^-C3H  chimeras.  LAF^  test  animals  were  sensi¬ 
tized  with  a  single  injection  of  homogenized  C3H  spleen  tissue(equlva- 
lent  to  1/5  of  a  spleen  administered  both  subcutaneously  and  intra¬ 
perl  toneally)  and  1  week  later  they  were  irradiated  (880  rad)  and 
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injected  intravenously  with  9«  x  10  rat  bone  marrow  cells.  These 
mice  then  received  intraperitoneally  5  to  15  x  10^  cells  prepared 
from  each  chimera's  lymphoid  tissue.  Spleen  cells  from  LAF^  (l  x  10  ) 
or  C3H  (5  x  106)  donors  were  injected  into  other  test  mice  as  controls. 
Again,  death  of  the  test  mice  by  21  days  due  to  the  rejection  of  the 
rat  marrow  indicated  the  presence  of  host  imnunocoiiipetent  cells. 

Detection  of  Donor  Type  Inmunocompetent  Cells:  The  parental -F1 
hybrid  test  system,  referred  to  above,  was  used  for  the  detection  of 
donor  cells  (l). 
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Determination  of  Host  Type  Ha— togoletlc  Cells:  Host  type  hema- 
topoletlc  cells  vere  determined  by  their  ability  to  protect  lethal ly 
irradiated,  sensitised  (anti-donor)  mice.  Sensitization  was  accomplished 
1  week  earlier  by  a  combined  subcutaneous  and  intraperltoneal  injection 
of  spleen  homogenate  from  mice  of  the  same  strain  as  the  marrow  donor. 
Bone  marrow  cells  from  the  2  femurs  of  each  chimera  were  collected  and 
suspended  in  0.7  to  0.9  ml  of  fyrode's  solution  and  0.2  ml  aliquots  vere 
inoculated  intravenously  into  each  of  2  sensitized  (antidonor)  recipi¬ 
ents  which  had  Just  received  880  rad  of  X  rays.  Other  aliquots  of  0.2 
ml  vere  injected  into  similarly  irradiated  but  nonsensltlzed  control 
mice.  Survival  of  the  Irradiated,  sensitized  recipient^  indicated  that 
host  hematopoietic  cells  were  present  in  the  chimera's  marrow. 

RESULTS 

Detection  of  Host  Immunocompetent  Cells  by  Treatment  With 
Isoantiserum:  Of  the  11  LAF^-C3H  chimeras  studied,  3  (chimeras  No. 

4,5,  and  6)  exhibited  host  LAF^  as  well  as  donor  C3H  type  immuno¬ 
competent  cells  (Table  I).  Therefore  the  two  lymphoid  cell  populations 
(donor  and  host)  in  these  chimeras  apparently  existed  in  a  state 
of  mutual  tolerance.  Of  the  remaining  8  chimeras,  5  had  no  apparent 
host  type  activity,  while  in  3#  the  presence  of  LAF^  cells  was 
questionable.  As  can  be  seen  from  Table  I,  all  of  these  chimeras, 
with  the  possible  exception  of  No.  10  and  11,  showed  donor  type  cells. 
However,  it  should  be  noted  that  chimeras  No.  9,  10,  and  11  had  retained 
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for  4  months  both  LAF1  and  C3H  skin  grafts  but  previously  had  rejected 
BALB/c  bomografts. 

Detection  of  Host  Immunocompetent  Cells  by  Rejection  of  Rat  Bone 
Marrow:  Four  chimeras  vere  tested  by  this  system  (Table  II).  The 
lymphoid  tissue  cells  from  chimeras  No.  12  and  No.  15  vere  not  active 
against  the  rat  marrow  indicating  that  there  vas  no  detectable  host 
type  LAF^  immunocompetent  cells  present.  However,  all  recipients  of 
the  lymphoid  tissue  of  chimera  No.  13  died,  shoving  that  host  iimnuno- 
competent  cells  vere  present  in  this  animal.  The  results  for  chimera 
No.  l4  vere  inconclusive.  As  can  be  seen  also  in  Table  II  donor  type 
(C3H)  lymphoid  cells  vere  found  in  chimeras  No.  14  and  No.  15,  but  in 
chimeras  No.  12  and  No.  13,  their  presence  vas  questionable.  All  of 
these  particular  chimeras  had  retained  LAF^  and  C3H  skin  grafts  of 
2-3  months  duration  at  the  time  they  vere  sacrificed.  They  also 
had  rejected  in  a  normal  fashion  foreign  BALB/c  skin  homografts,  indi¬ 
cating  immunological  competence. 

Detection  of  Host  Immunocompetent  and  Hematopoietic  Cells  in 
Chimeras  of  Other  Strain  Combinations;  Two  A-LAF^  chimeras  were 
sacrificed  at  100  days  and  their  pooled  lymphoid  tissues  produced 
deaths  on  injection  into  GAF1  hybrids  which  had  been  exposed  to  500  rad 
of  X  rays  (Table  III).  These  results  indicated  the  presence  of 
immmologlcally  competent  host  (A  genotype)  cells  in  at  least  one  of 
these  chimeras.  In  the  test  of  hematopoietic  cell  genotype,  no  A 


TABLE  II 


THE  OCCURRENCE  CF  HOST  AND  DONOR  IMMJNOLOGICALLY  COMPETENT 

CELLS  IN  LYMPHOID  TISSUES  OF  LONG-LIVED  LAF1 -C3H  RADIATION  CHIMERAS 
(RAT  MARROW  REJECTION  SYSTEM) 


D# 


CHIMERA 

NUMBER 

HOST  TYPE  (UP.) 
Mortality  Occurrence 

(no. /total) 

DONOR  TYPE  (C3H) 
Mortality  Occurred 
(no. /total) 

12 

1/6 

absent 

2/5 

(?) 

13 

6/6 

present 

2/5 

(?) 

14 

2/6 

(T) 

5/5 

present 

15 

1/6 

absent 

5/5 

present 

CCRTRCXiS  WITH  LYMPHOID  TISSUE  CF  KNOWN  GENOTYPE 

C3H 

4/10 

8/10 

LAF1 

10/10 

0/10 

None 

1/13 

n  6 

Test  system:  Lymphoid  tissue  cells  (5  to  15  x  10  )  from  each  chimera  were 
Injected  into  presensitieed  (anti-C3H)  LAF^  recipients  which  had  been  exposed 
to  860  rads  and  given  rat  bone  marrow. 

Test  system:  lymphoid  tissue  cells  (5  to  15  x  10  )  from  each  chimera  were 
injected  into  C3LeF1  hybrids  exposed  to  500  rad  of  X  rays* 

‘All  cameras  had  retained  both  LAP,  and  C3H  skin  grafts  for  2  to  3  months 
but  had  rejected  BALB/c  grafts. 
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TABLE  III 

OCCURRENCE  OF  HOST  IMMUNOCOMFETENT  AND 
HEMATOPOIETIC  CELLS  IN  A-LAI^  AND  C3H-C3D2P1  CHIMERAS 


KXF.  CHIMERAS  HUMEER  OCCUHREMCE  CP#H06T  (A  or  C3H)  ## 

TESTED  Immunocompetent  Cells  Hematopoietic  Cells 

E  A-LAP^  2  (pooled)  present  absent 

7  C3H-C3Derl  10  absent  In  each  present  In  one 


*Test  system:  lymphoid  cells  from  the  chimeras  mere  injected  into 
sublethally  irradiated  (500  rad)  CAP1  (Exp.  E)  or  C3BcFx  (Exp.  P)  hybrids. 

Death  of  these  hybrids  indicated  the  presence  of  host  iasamocompetent  cells. 


## 

Test  system:  Bone  marrov  cells  from  the  chimeras  were  injected  intra¬ 
venously  into  Irradiated  (880  rad)  LAP.  recipients  sows  of  vhlch  had  been 
presensitised  (antidonor)  and  the  rest  were  nonsensltlsed  controls. 

The  survival  of  the  sensitised  Irradiated  recipients  Indicated  the 
presence  of  host  hematopoietic  cells. 
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type  cells  were  found.  These  animals  must  therefore  have  had  hemato¬ 
poietic  cells  of  donor  (LAF^)  origin.  Another  group  of  10  C3H-C3D2F^ 
chimeric  mice,  tested  Individually  at  4  months,  showed  no  host  (C3H) 
imunoccopetent  cells.  In  addition,  all  but  one,  were  devoid  of  host 
type  hematopoietic  cells  (Table  III). 

Detection  of  Host  Type  Hematopoietic  Cells:  In  addition  to  the 
data  for  hematopoietic  cells  In  A  and  G3H  hosts  given  above,  one  experi¬ 
ment  using  LAF^-C3H  chimeras  was  carried  out  in  which  the  presence  of 
host  type  hemotopoletic  cells  as  well  as  immunocompetent  cells  was 
tested  on  the  same  chimeras  (Exp.  A).  These  results  along  with  those 
from  other  LAF^-C3H  chimeras  are  shown  In  Table  IV.  Host  hematopoietic 
cells  were  detected  in  only  4  out  of  15  chimeras;  and  of  these  the  4 
in  Experiment  A  showed  no  host  type  hematopoietic  cells,  including 
Chimera  NO.  4  which  did  have  host  type  Immunocompetent  cells  (Table  I). 
Bone  marrow  cells  from  8  additional  chimeras.  Including  Chimera  No.  2 
failed  to  protect  nonsensitized  recipients. 

DISCUSSION 

Host  Immunocompetent  Cells:  In  view  of  the  known  occurrence  of 
reversions  In  irradiated  mice  protected  with  rat  bone  marrow  (8,9)  or 
with  allogenic  mouse  marrow  (10),  the  eventual  recovery  of  host  lymphoid 
tissue  appeared  to  be  a  reasonable  assumption  (ll).  Gengozian  and 
Maklnodan  (5)  suggested  from  their  data  that  hemagglutinins  of  host 
cell  origin  were  present  In  mouse- rat  chimeras.  Hollingsworth  (6)  has 
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TABLE  17 


OCCURRBCT  (V  HOST  TO*  HWATCPOIITIC  og.T.n  n 
THE  BOB  NARROtf  CT  LOMO-LITXD  LAJ^-CgH  CHIMERAS 


EXP. 

OOMKRA 

MORTALITY  or  ZRRAJKLAZBD  RBCZPIBVT8 

OCCURRENCE  CT 

>0. 

(Ho. /total) 

HOST  TYPE  MARROW 

onti-C3H 

non- aenai tiled 

recipients 

recipients 

A 

1 

2/2 

0/1 

absent 

2 

2/2 

1/1 

(») 

3 

2/2 

0/1 

absent 

k 

IMRIMIHRK 

absent 

& 

““16 . 

*  afisent" " 

17 

2/2 

0/1 

absent 

18 

2/2 

oA 

absent 

19 

2/2 

o/i 

absent 

20 

2/2 

o/i 

absent 

21 

1/2 

0/1 

(T) 

22 

1/2 

o/i 

(?) 

23 

1/2 

o/i 

(*) 

24 

0/2 

0/1 

present 

25 

0/2 

0/1 

present 

26 

0/2 

0/1 

present 

27 

0/2 

0/1 

present 

26 

2/2 

1/1 

29 

2/2 

1/1 

30 

2/2 

1/1 

31 

2/2 

1/1 

32 

0/2 

1/1 

<t) 

33 

1/1 

1/1 

W 

34 

1/2 

1/1 

0 

63H 

24-/25 

1/25 

LAFi 

1/15 

0/15 

Teat  lyaten:  The  bone  narrow  cell*  fro*  the  f enure  of  each  chlnera  were 
Injected  Into  3  Irradiated  (880  rad)  LA/,  nice,  two  of  which  bad  been 
aenaltlced  (antl-C3H),  and  the  other  non-aensltlaed. 
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also  suggested  that  some  of  the  Immune  functions  of  the  chimera*  i.e.* 
humoral  antibody  production*  vere  attributable  to  the  activity  of  host 
cells.  However*  In  mice  protected  with  allogenic  fetal  liver  (2*4)* 
with  rat  bone  marrow  (3)  or  with  allogenic  bone  marrow  (4),  lymphoid 
cells  of  host  genotype  either  were  not  found  (by  cytotoxicity  tests) 
or  were  not  active  (by  hemagglutinin  activity). 

The  present  data  show  that  host  type  inmunologically  competent 
cells  (i.e.*  able  to  reject  foreign  marrow  cell  grafts)  are  present  in 
the  lymphoid  tissues  of  some,  but  apparently  not  all,  long-lived  LAP^- 
C3H  chimeras.  These  inmunocompetent  cells  must  be  specifically  tolerant 
of  the  donor  genotype,  since  donor  cells  were  present  at  the  time  of 
sacrifice.  Tolerance  on  the  part  of  immunocompetent  donor  cells  with 
respect  to  the  host  has  been  established  for  long-lived  LAF^-C3H 
chimeras  (l).  Therefore,  the  host  immunocompetent  cells  found  in  these 
chimeras  apparently  co-existed  in  a  state  of  mutual  tolerance  with 
respect  to  cells  of  donor  origin.  Such  a  state  of  mutual  tolerance 
has  been  suggested  by  our  previous  studies  (l)  and  by  those  of  Roller 
and  Doak  (12).  Mutual  tolerance  has  also  been  demonstrated  recently 
in  mice  with  neonatally  acquired  tolerance  (13) • 

It  appears  from  this  and  other  reports  (2*3*4)  that  host  immunogenic 
activity  Is  depressed  or  lacking  In  many  allogeneic  chimeras.  This 
state  may  be  due  either  to  a  qualitative  or  to  a  quantitative  deficiency 
of  host  imnunoccopetent  cells*  or  both.  The  results  of  Vos  (2)  indi- 
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cate  a  quantitative  lack  of  host  cells.  In  the  present  study.  It  is 
estimated  that  at  least  20 of  a  chimera's  lymphoid  tissue  cells  must 
be  of  host  type  in  order  to  obtain  positive  evidence  of  host  immuno¬ 
genic  activity.  It  is  conceivable  that  the  irreparable  effects  of 
radiation,  together  with  graft  versus  host  reactions,  mey  be  responsible 
for  a  long-lasting  depression  of  the  host  lymphoid  system  in  LAF^-C3H 
chimeras . 

On  the  other  hand,  the  evidence  of  mutual  tolerance  on  the  part  of 
donor  and  host  cells  in  radiation  chimeras,  with  the  persistence  of  an 
immune  system  of  host  origin,  however  feeble,  also  implies  other  pos¬ 
sible  mechanisms  as  follows:  l)  suppression  of  both  the  donor  and  host 
homograft  response  towards  one  another  by  means  of  "clonal  suppression" 
in  the  sense  of  the  Bumet-Lederberg  theory  (14,  15 );  2)  immunological 
paralysis  (l6)  of  both  donor  or  host  due  to  excess  of  either  host  or 
donor  transplantation  antigens  (both  of  these  possible  mechanisms  of 
tolerance  have  been  discussed  previously  (l));  and  3)  a  physiological 
interdependence  of  host  and  donor  immunocompetent  cells  which  precludes 
reactivity  of  one  against  the  other.  While  there  is  no  direct  evidence 
to  support  any  of  these  hypotheses,  the  recent  work  of  Miller  (17)  sug¬ 
gesting  a  regulatory  function  for  thymocytes  and  their  collateral  cells 
(reported  to  be  relatively  radioresistant  (18))  makes  the  last  theory 
somewhat  attractive.  Thus  the  residual  thymocytes  of  host  origin  could 
govern  the  reactivity  of  the  donor  immunocompetent  cells,  and  as  a 
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result  of  their  interdependence,  fashion  a  state  of  mutual  tolerance. 


tost  Type  Hematopoietic  Cells:  It  has  been  observed  that  there  is 
a  high  proportion  of  donor  type  red  blood  cells  in  most  allogenic 
chimeras  (2,9*10,19).  The  present  results  are  in  agreement  with  these 
findings.  Host  hematopoietic  cells  were  detected  in  only  J>  chimeras 
of  the  25  studied  and  the  remainder,  therefore,  must  have  had  donor 
type  cells.  Whether  these  chimeras  had  hematopoietic  cells  of  both 
donor  and  host  genotypes,  such  as  the  "partial  chimeras"  developed  by 
Popp  (10),  or  a  hemopoietic  system  vhich  was  completely  of  either 
host  or  donor  type,  cannot  be  determined  from  these  data. 

Chimera  No.  4  offers  a  special  situation  vhich  is  of  interest. 

This  mouse  had  host  type  lymphoid  cells  but  did  not  exhibit  host  type 
hematopo  ietic  activity  (Table  I  and  IV).  The  C3H-C3D2P1  chimera 
vhich  had  host  hematopoietic  cells  but  apparently  no  host  lymphoid 
cells  is  of  interest  too  (Table  III).  This  deployment  of  the  host 
cells  suggests  that  the  hematopoietic  and  lymphopoietic  cell  lines  may 
repopulate  these  chimeras  Independently  of  each  other,  i.e.,  that  tvo 
different  stem  lines  are  involved.  This  phenomenon  has  been  noted  by 
others  also  (10,  20). 

Finally,  it  appears  from  these  data  that  the  irradiated  donor  bone 
marrow  graft  has  an  initial  advantage  in  repopulating  the  tissue  of  the 
irradiated  host,  for  cells  of  donor  origin,  both  lymphopoietic  and 
hematopoietic  are'  shown  to  predominate  in  most  long-lived  LAF^-C3H 
chimeras. 
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